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REMARKS 

Tn e , ast omc Ac„o„ ,n dte aoove-tdentttted app.icatton and ,h= references ctted b y 
„ K Exantine, nave been careful,, cons.dered. Oa.nts . and 3 have been anrended ,„ . 
sincere efforl ,o deftne more Co.* and tnore spectf.ca,,, features of Appucanfs — 

which distinguish over the art of record. 

• tpH under 35 U S C. §102(e) as being anticipated by U.S. 
Claim 1 has been rejected under 3D u.^ • s 

.. . . .„„ ,.„fw a laminated body obtained by 
insulation film 7 having a concave porno., a. * ^ ~ > - ~ 

lay ers correspond^ to . re 6 ,on otber than the eoncave port.on, where - — 

concave portion. . ferroetectric ,a y er 9 formed on the tower etectrode 8 and an upper 
Cccode ,a y er ,0 fornred on the ferroetectric t.yer °, where a portton of the tower etectrode 

S10 e o f a portion of the iower eiectrode iayer S, a s.de of the ferroeiectric ,a y er and a side „ f 

refers .0 Kiuuro 6 of the Onish, paten, fo, show,n 8 ,hi, structure). 

. j .icii sr ki 02(e) as being anticipated by U.S. 
Claim 2 has also been rejected under 35 U.S.C. WAV 

, u , a n The reiection of Claim 2 in view of the Zurcher, et al. 
Patent No. 6,344.41 3 (Zurcher, et al.). The rejection 

,n,,,,in ^riaim 2 has now been cancelled. 
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Claim 3 has been rejected under 35 U.S.C. § 103(a) as being unpatentable over the 
Onishi patent in view of U.S. Patent 5,861,344 (Roberts, et al.), which has been newly cited 
in this case. The Examiner, basically, states that the Onishi patent discloses the structure 
mentioned prev.ously with respect to Claim 1, but acknowledges that the Onishi patent fails 
to disclose that the first electrode portion 8a is formed only at a corner of the hollow. The 
Examiner, however, contends that the Roberts, et al. patent discloses forming an improved 
electrical contact by depositing the corner fill 32 in the hollow, and refers to Column 7, lines 

, p^v^rtc Pt »1 natent for disclosing this. The Examiner 

anu r iguics> _> anu -t ui A ^ -* — i - 

further contends that the Roberts, et al. patent discloses that the first electrode portion acts as 
seeding material and selective deposit at the corner, and refers to Column 2, lines 41-44 of 
the Roberts, et al. patent for disclosing this, and further contends that the Roberts, et al. patent 
teaches that this improves metal contact in the hollow, at Column 7, lines 19-23 thereof. The 
Examiner concludes, therefore, that it would have been obvious for one with ordinary skill in 
the art to modify the Onishi structure in accordance with the teachings of the Roberts, et al. 
patent to provide the corner fill in the hollow in order to establish the seeding material and 
improve metal contact in the hollow. 

Claim 4 has been rejected under 35 U.S.C. § 1 03(a) as being unpatentable over the 
Onishi patent in view of newly cited U.S. Patent No. 6,344,413 (Zurcher, et al.). The 
Examiner acknowledges that the Onishi patent does not disclose that the lower electrode is 
formed on a surface of a thin film of the same material as that of the lower electrode. 
However, the Examiner contends that the Zurcher. et al. patent discloses a thin film of 
titanium which mav be deposited on top of the first conductive layer 14. and refers to Column 
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at Column 7. _ 7* T* Ex«™n W concludes, therefore, U «« have been obv,o« S 
for one with ordinary skill .n the art » modify the Onishi structure ,n accordance «Hh the 

approve the adhesion ,o the ,owe, decode, and further contends .ha, ,he firs, conductive 
layer 14 is made of ,i,anium, which is the same material as the thin film. 

Claim 5 has been rejected under 35 U.S.C. § 103(a) as being unpatentable over the 

- . .. .._.:„.,„.,„„,<: Patent No. 5.767,541 (Hanagasakt). With respect to Claim 5, 

unism pencil in vi^' ~* — - 

,„e Examtner acknowledges tha, the On.sh, paten, does not dtsclose tha, the top surfaces of 
me lower e.ectrode and the insulattng film are planned fiush with each other. However, 
,„e Examiner contends tha, the Hanagasakt patent discloses a lower electrode which is 
planarized flush with the tnsulating film, and refers to Figure 1 E of the Hanagasak, patent for 
showtng this. The Examiner further contends that the Hanagasaki patent discloses tha, 
p,an.r,za,ion could remove surface irregularis, and refers to Column 7, Itne 37 of the 
Hanagasak, paten, for disclosmg ,h,s. The Examiner condudes, therefore, that „ would have 
been obvious for one with ordinary skill in the art to modify the Onishi structure whh the 
teaching of the Hanagasaki patent to planarize ,he ,op surface of ,he lower electrode fiush 
with the insulating film in order to remove the surface irregularities. 

The comments of the Examine, have been carefully considered. Claim 2 has been 
cancelled, and Claims 1 and 3 have now been amended ,o mo,e specifically and clearly 
define fea.ures of Applicant's invention which disttngu.sh over me art of record. 

Claim 1 has been specifically amended to define the lower electrode layer as being 
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portion (e.g.. ,he hollow,. This is an importan, fea.ure of ft. presen, inven,,on, as now m ore 
s pec,fica„y defined by amended C,a.m .. wh.ch reduces ,he etch ,,me of .he ferroe,ec,„c 
memo, when compared ,o convent ferroeiee.no memor.es and. in par,,cu,a, ,he 
sem.conduc.or devrces d.sclosed ,n ,he c.ed references mclud.ng ,he Onish, pa.en, rhe 
Roberts, e, a!, pa.en., ,he Zurcher. e, al. pa,en, and ,he Hanagasaki patent. 

More specifically, and with particular reference ,0 Figure 2 of ,he subject appiica.ion. 
after the hollow , 4 is fonned on the firs, insuiation film , 2, the firs, conductive fiin, 26. 

™c,ficallv defined in amended data 1 as being made of the gei dry 

fi lm is formed by the sol-gei technique on the surface of the firs, insulation fiim 1 2. 
mCud.ng .he inside of the holiow ,4. Th,s ,s shown in Figure 2<B> of the drawings. More 
specficahy, a precursor solurion is apphed to ,he surface of the firs, insuia.ion film ,2 by .he 
sol -ge, ,echn,,„e, and ,hen dned ,„ form ,he ge. dry film. Using ,he sol-ge, ,echn, q ue, the 
pr ecursor soiutton ,ha, ,s dnpped on the surface of the firs, ,nsu,a,io„ film 12 is sptashed 
aw ,y due ,o centnfugal force which occurs in the sol-gel techn.one. The precursor solu„o„, 

firs, conductive film 26 w.th ,he film ,h,ckness ,ha, is greater m ,he inside of the hollow ,4 
than over other porfions of the ferroelectric memory, as is clearly shown in Figure 2(B). This 
,cc„„,ouc. and ,he Closure of the firs, conducive film 26 as bemg a ge, d„ film, and ,hc 
result ,ha, the f„s, conduce film 26 ,s formed wi,h a film ,h,c k ness ,ha, ,s grca.cr ,ns,de ,hc 
hollow ,4 than outs.de the hollow ,4, are specifically supported by the specfica.ion, a, Page 

6, lines 2-18 thereof. 

Because of this, it is now requtred to etch the total tl.m thickness of the second 
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application). However, the first conductive film 26 need only be etched at areas that extend 
out of the hollow 14. As mentioned previously, the portion of first conductive film 26 which 
extends out of the hollow 14 is thinner than the first conductive film 26 which is inside the 
hollow 14. Accordingly, the total etch time is reduced, as compared to the etch time in the 
formation of conventional semiconductor devices in which the entire thickness of the lower 
electrode of the conventional semiconductor device which is comparable to Applicant's 
lower electrode 16 would have to be etched. Accordingly, in accordance with the claimed 

.- . .. .i. . j..,: u;„v, tv,» film is pvnnwH to the drv-etchine plasma atmosphere 

lnveiiuuii, nit uuii* uuniig, >viiivii ,...v. ...... — , - .. — • 

in order to provide the ferroelectric 18 is reduced. This procedure and the reduction in the 
etching time resulting from the portion of the first conductive film 26 being thinner outside 
the hollow 14 than inside the hollow 14 as a result of the lower electrode layer being made of 
a gel dry film are disclosed in the specification of the subject application, on Page 7, at lines 
5-1 1 thereof. As a result of this structure and procedure, any deterioration of the 
characteristics of the ferroelectric 18 is prevented or minimized due to the effect of the 
exposure of the ferroelectric 18 to the plasma, as disclosed on Page 8, lines 1-4 of the subject 
application. 

It is respectfully urged that the Onishi patent does not teach or suggest the structure 
set forth in now amended Claim 1 . More specifically, the Onishi patent does not disclose a 
lower electrode which is formed as a gel dry film. As clearly shown in Figure 6 of the Onishi 
patent, the TiN/Ti film 8a and the Pt film 8b are deposited over the entire surface of the 
interlayer film 7 by a sputtering process or a CVD (chemical vapor deposition) process, as 
disclosed at Column 8. lines 15-18 of the Onishi patent. 



s 
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More specifically, the film thickness of the TiN/Ti film 8a and the Pt film 8b on the 
inside of the contact hole is nearly equal to the film thickness over other portions of the 
semiconductor memory disclosed in the Onishi patent. This is clearly shown in Figure 6 of 
the Onishi patent. Accordingly, since the film thickness both inside and outside of the 
contact hole are nearly equal, the etch time will not be reduced, unlike with the ferroelectric 
memory of the present invention defined by amended Claim 1, where the lower electrode 
layer is more specifically defined as being made of a gel dry film. As a result, the 
characteristics of the ferroelectric layer 9 in the Onishi semiconductor device may be 
adversely affected due to prolonged exposure to the plasma. 

Accordingly, it is respectfully urged that Claim 1, as now amended to specifically 
define the lower electrode layer as being made of a gel dry film, patentably distinguishes over 
the Onishi patent and is allowable. It is further respectfully urged that the other references of 
record, including the Zurcher, et al. patent, the Roberts, et al. patent and the Hanagasaki 
patent, do not teach or suggest, alone or in combination with the Onishi patent, the structure 
of the ferroelectric memory now more specifically set forth in amended Claim 1 . It is 
respectfully urged that none of these references discloses a lower electrode layer which is 
made of a gel dry film in combination with the other elements set forth in Claim 1 . 
Accordingly, it is further respectfully urged that Claim 1. as now more specifically amended, 
patentably distinguishes over the other references of record and is allowable. 
Claim 2 has been cancelled. 

Claim 3 has further been amended to more specifically define the ferroelectric 
memory of the present invention, wherein the first electrode portion is formed by a sol-gel 
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application, the first electrode portion 16a is formed at the corner of the hollow 14 by a sol- 
gel technique. This allows the electrode portion 16a to be easily formed specifically at this 
particular location (that is, in the corner of the hollow 14). 

The Roberts, et al. patent was cited in combination with the Onishi patent to suggest 
the structure of the ferroelectric memory defined by Claim 3 before it was amended herein. It 
is respectfully urged that neither the Onishi patent nor the Roberts, et al. patent, teaches or 
suggests, alone or in combination, that the first electrode portion is formed by a sol-gel 

4- 1 J , , . . ,^ rt «1,r o+ '\ /^r\v-r\£±r- r\f tVlf* Vir»llo\X/ 

Lt^lllllLJU^ Will j m « vuinvi v * n**" . 

More specifically, and as shown in Figure 3 of the Roberts, et al. patent, the 
conductive corner fill 32 at the lower corner 30 of the contact 20 is not formed by a sol-gel 
technique, but rather is formed by a sputter deposition using the upper corner 26 of the first 
conductive layer 14 as the sputter deposition target. This is clearly disclosed in the Roberts, 
et al. patent, at Column 6, lines 40-45 thereof. Accordingly, the conductive corner fill 32 is 
urged to be more difficult to form using this technique than using the sol-gel technique of the 
invention defined by amended Claim 3. Such structure, as now more specifically defined by 
amended Claim 3, is not found in either the Onishi patent or the Roberts, et al. patent, nor is 
there any disclosure to form a first electrode portion by a sol-gel technique only at a corner of 
a hollow in a semiconductor device in any of the other references of record, including the 
Zurcher, et al. patent and the Hanagasaki patent. Accordingly, it is respectfully urged that 
Claim 3, as now more specifically amended, patentably distinguishes over the references of 
record and is allowable. 
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Claim 4 has been rejected as being obvious in view of the Onishi patent and the 
Zurcher, et al. patent. The structure of the ferroelectric memory defined by Claim 4 is shown, 
by way of example, in Figure 8 of the drawings. 

As shown in Figure 8, the thin film 36 is formed on the surface of the planarized first 
conductive film 26 by using the same material as that of the planarized first conductive film 
26. This is done to eliminate surface roughening in the first conductive film 26 due to the 
planarization process, and reference is respectfully made to Page 9, lines 17-20 of the subject 

thp advantages of such. It should be noted that 

tijjjji iv^aixuu j v/ 1 uuwiuuiiij, ""^ - — ~ t— 

the thin film 36 does not serve as the adhesion layer , but rather serves as the layer to 
eliminate surface roughening. 

Contrary to the teachings of the present invention and the structure of the ferroelectric 
memory set forth in Claim 4, the semiconductor device disclosed in the Onishi patent has no 
layer made of the same material as the lower electrode 8 formed between the lower electrode 
8 and the ferroelectric film 9. This is clearly shown in Figure 6 of the Onishi patent. Thus, 
the Onishi patent does not teach or suggest the particular structure set forth in Claim 4 of the 
subject application. 

The Zurcher, et al. patent does not supplement the inadequacies of the Onishi patent 
in teaching or suggesting the ferroelectric memory defined by Claim 4. In particular, the 
Zurcher, et al. patent does not disclose that the thin film of titanium is deposited on top of the 
first capacitor layer 70. In particular, the Zurcher, et al. patent only discloses that the first 
capacitor electrode layer 210 is separated from the second capacitor electrode layer 244 by 
wav of the capacitor dielectric layer 242. as shown in Figure 1 5 and as disclosed at Column 

1 1 
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patent does not disclose the specific structure of the ferroelectric memory set forth in 
Applicant's Claim 4. Thus, it is respectfully urged that Claim 4 patentably distinguishes over 
the Onishi patent, and the Zurcher, et al. patent, each either taken alone or combined with the 
other, and is allowable. 

Claim 5 has been rejected as being obvious in view of the Onishi patent and the 
Hanagasaki patent. The rejection of Claim 5 as being obvious in view of these two reference 

is respectfully traversed. 

tVif* f^rr^pl^rtrip memnrv defined hv Claim 5 is shown, bv wav of 

example, in Figure 7 of the subject application. As shown in Figure 7, the film 28 is formed 
after planarizing the top surfaces of the first conductive film (i.e., the lower electrode) 26 and 
the insulation film 12 so that the two will be flush with each other. As a result, the lower 
electrode 16 is entirely buried in the hollow 14. As such, the etch time can be further 
shortened, as it is unnecessary to etch that portion of the first conductive film 26 which 
extends out of the hollow 14 in the later process. This structure, and the advantages of such, 
are specifically disclosed at Page 9, lines 14-17 of the subject application. 

The Examiner acknowledges that the Onishi patent does not disclose the top surfaces 
of the lower electrode and the insulating film being planarized flush with each other, but 
contends that the Hanagasaki patent discloses the lower electrode is planarized flush w ith the 
insulating film, and refers to Figure 1 E of the Hanagasaki patent as disclosing this. However, 
with reference to Figure IE of the Hanagasaki patent, the lower electrode is not denoted by 
the reference number 8 in Figure IE, but rather by the reference numeral 9a in Figure 1G of 
the Hanagasaki patent. Reference numeral 8 refers to the W plug (please see Column 7, line 
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disclose that the upper surface of the lower electrode 9a and the surface of the insulating layer 
are flush with each other, as specifically set forth in Applicant's Claim 5. 

Furthermore, even if the Onishi patent and the Hanagasaki patent were combined with 
each other, the etch time in forming such a hypothetical semiconductor device cannot be 
shortened as it is in the presently claimed invention, because it is still necessary to etch the 
portion of the first conductive film 26 which extends out of the hollow 14 in the later process. 
Accordingly, it is respectfully urged that Claim 5 patentably distinguishes over the Onishi 
natent and the Hanagasaki natent. each reference taken alone or in combination with each 
other, and further patentably distinguishes over each of the other references cited but not 
applied against Claim 5. 

In view of the foregoing amendments and remarks, entry and favorable consideration 
of the amendments to Claims 1 and 3, reconsideration of Claims 4 and 5 and allowance of the 
application with Claims 1 and 3-5 are respectfully solicited. 



Gerald T. Bodner, Lsq. 
Bodncr & (TRourke, LLP 
425 Broadhollow Road, Suite 108 
Melville, New York 1 1747 
Telephone: (631) 249-7500 
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